Here, we retrospectively compared the differences in clinicopathological behaviors and prognosis of lung cancer from the First Affiliated Hospital (CMU1, n=513), Shengjing Hospital (CMUS, n=1021), Tumor Hospital (CMUT, n=5378) of China Medical University, the First Affiliated Hospital of Dalian (DMU, n=2251) and Jinzhou (JMU, n=630) Medical University, Takaoka Kouseiren Hospital (Takaoka, n=163) of Japan. Japanese lung cancer patients showed smaller tumor size, lower TNM staging, lower ratio of squamous cell carcinoma and higher ratio of small and large cell carcinomas than Chinese patients (p<0.05). Survival analysis showed that tumor size was employed as a prognostic factor for the Japanese and Chinese cancer patients (p<0.05). In DMU and CMUS, the ratios of female patients or adenocarcinoma were higher than other hospitals (p<0.05), while the patients from CMUT and CMU1 were younger than the others (p<0.05). The ratios of squamous cell carcinoma from CMUT, CMU1 and JMU were higher than the others, while it was the same for the ratio of large and small cell carcinoma in Takaoka and CMU1 (p<0.05). TNM staging was higher in CMUT than JMU and Takaoka (p<0.05). The female patients of lung cancer showed young prone, large tumor size, a high ratio of adenocarcinoma and advanced TNM staging in comparison to the counterpart (p<0.05). The younger patients of lung cancer displayed smaller tumor size, higher ratio of adenocarcinoma, lower TNM staging than the elder in Takaoka (p<0.05). There were more aggressive behaviors and shorter survival time for Chinese than Japanese lung cancer patients. The prevention of lung cancer should be strengthened by establishing a systematic and effective screening strategy, especially for the young and female patients.
INTRODUCTION
At present, lung cancer is one of the malignant tumors with the highest morbidity and mortality rates and remains a major public health problem worldwide. In 2008, there were an estimated 1.61 million of new cases, representing 12.7% of all new cancers. Lung cancer was the most common cause of cancer-related death with 1.38 million deaths (18.2% of the total) worldwide [1] . Although lung cancer death rates are decreasing in most
Western countries, lung cancer shows an increasing incidence rate [2, 3] , is still the most common cancer and the leading cause of cancer-related deaths in China [4] .
Lung cancer was the first common cancer in Chinese males and the second after breast cancer in Chinese females [5] . According to a recent study, there were total 605,946 new cases of lung cancer in 2010, including 416,333 (68.7%) men and 189,613 (31.3%) women [4] . The incidence ratio of lung cancer between males and females was 2.21, which might decrease in the next few years Research Paper www.impactjournals.com/oncotarget because lung cancer incidence in women was increasing faster than that in men from 1988 to 2005 (1.3% in men and 2.34% in women) [3] . With a large smoking population, the growth of lung cancer incidence continues to rise in China [6] . According to the data from National Central Cancer Registry [5] , the average age of lung cancer incidence among male and female dramatically increased from 65.32 and 65.14 to 67.87 and 68.05 years old during 1989-2008 respectively [7] . In the recent years, adenocarcinoma has replaced squamous cell carcinoma as the most predominant histological sub-type of lung cancer in China, which is consistent with the change in developed countries [8, 9] . Reportedly, the frequencies of adenocarcinoma increased from 21.96% to 43.4% and frequencies of squamous cell carcinoma decreased from 39.11% to 32.23% in 15,427 male lung cancer patients during 2003-2013 [10] .
In this paper, we reported the clinicopathological characteristics of lung cancers from The First Affiliated Hospital (CMU1), Shengjing Hospital (CMUS), Tumor Hospital (CMUT) of China Medical University, The First Affiliated Hospital of Dalian (DMU) and Jinzhou (JMU) Medical University, Takaoka Kouseiren Hospital (Takaoka) of Japan at aim to find out the prevention strategy for lung cancer in China. Table 1 and Figure 1A , the mean age of Chinese lung cancer patients was 59.25 ± 9.83 years old, significantly lower than that of Japanese ones, which had an age of 68.77 ± 8.82 years old (n=162, Table 1, p<0.05), indicating that the elder patients with CRC was diagnosed in Japan than China ( Figure 1B ). The mean age was 59.55 ± 9.74 years old for the male patients and 58.76 ± 9.96 years old for the female patients in China. The mean ages were 69 ± 7.88 and 66.78 ± 10.45 years old for the male and female patients in Japan respectively. Lung cancer more frequently occurred in male than in female patients of both the countries (Table 1, p<0.05). The ratios of lung cancer between male and female were 1.7 and 2.1 in China and Japan respectively, while no significant difference was observed in both countries ( Figure 1C ). Lung cancers exhibited larger tumor size and higher TNM staging in Chinese than Japanese patients, irrespective of gender ( Figure 1D and 1F, p<0.05). No difference in lymph node metastasis was found between Chinese and Japanese patients with CRC ( Figure 1E , p<0.05). Japanese female group had an early stage, compared to male group (Table 1, p<0.05). Clinicopathological staging of lung cancer patients was earlier in Japan than China ( Figure 1F , p<0.05). Staging-IV lung cancer was more frequently observed in Chinese than Japanese patients (Table 1, p<0.05). The most histological type was adenocarcinoma (Ad), followed by squamous cell carcinoma (Sq) in both the countries. The proportion of large or small cell carcinomas was larger in Japan than that in China ( Figure 1G , p<0.05), while versa for Sq ( Figure   1G , p<0.05). Sq was the most frequent in the male group in both China and Japan, while Ad was still the most frequent in female group, accounting for more than 80%. As shown in Table 2 , the elder patients (≧50 years) were more prevalent than the counterpart in both the countries (p<0.05). The highincidence age was 51-60 years old, responsible for 37.1% and 37.7% of male and female cases in China. In Japan, the incidence increased with the age, reaching the peak at the age of 71-80 years old.
RESULTS

As shown in
Comparison of the prognosis of Japanese and Chinese patients with lung cancer
We followed up Chinese and Japanese patients with lung cancer and established Kaplan-Meier curves ( Figure  1H ). Logistic rank test showed that the survival rate of Chinese patients was lower than that of Japanese ones, but no significance was found (p>0.05). The univariate analysis showed that only tumor size was a prognostic factor for both Japanese and Chinese patients with lung cancer ( 
Clinicopathological features of the lung cancer patients of different ages and genders
The patients from CMUT and CMU1 were younger than the other hospitals, while the patients from Takaoka were eldest in the 6 hospitals (Figure 2A , p<0.05). As indicated in Figure 2B , the proportion of male patients was comparatively higher in CMU1 and JMU than the other hospitals (p<0.05). There was no difference in tumor localization between these hospitals (p>0.05), but the right cancers were more frequently observed than the left ( Figure 2C ). Tumor size was gradually decreasing from Takaoka, DMU to JMU, while TNM staging advanced from Takaoka, JMU to CMUT ( Figure 2D and 2F, p<0.05). The occurrence rate of lymph node metastasis was lower in Takaoka and DMU than others, but highest in CMUS ( Figure 2E , p<0.05). There was the lowest ratio of adenocarcinoma, while the highest rate of Sq in CMUT, CMU1 and JMU ( Figure 2G , p<0.05). Higher ratios of small and large cell carcinomas were observed in Takaoka and CMU1 than the other hospitals ( Figure 2G , p<0.05).
The female patients were younger than the male in Takaoka and DMU ( Figure 3A Figure 3B , p>0.05). Tumor size was larger in the female than male patients of DMU and JMU ( Figure 3C , p<0.05). Female patients had a lower ratio of lymph node metastasis than the male ones in DMU, while versa for JMU ( Figure  3D , p<0.05). TNM staging was more advanced in the female than male patients of CMUT and JMU ( Figure 3E , p<0.05). The ratio of Ad was higher in female patients of Takaoka, CMUT, CMUS, CMU1, DMU and JMU than the male ones ( Figure 3F , p<0.05).
As shown in Figure 4A , the younger patients were more female than the elder in Takaoka and DMU (p<0.05). There was no association of age with tumor localization or lymph node metastasis in the present study ( Figure 4B and 4D, p>0.05). In Takaoka, the tumor size was larger in the elder than younger patients ( Figure 4C , p<0.05). In Takaoka, lung cancers showed advanced TNM staging in elder patients than younger patients ( Figure 4E , p<0.05). Small and large cell carcinoma were less frequently observed in younger than elder patients in Takaoka and JMU, while versa in CMUS and CMU1 (SCC, Figure 4F , p<0.05). In CMUS and Takaoka, the elder patients more suffered from Sq and less Ad than younger ones ( Figure 4F, p<0.05 ), while the converse was true for JMU ( Figure 4F, p<0.05 ). In CMU1, Ad was less diagnosed in younger than elder patients ( Figure  4F , p<0.05), while versa for SCC ( Figure 4F, p<0.05 ).
DISCUSSION
Lung cancer is the deadliest cancer worldwide, whose incidence is increasing in Asia, especially high in men [11] . In comparison to Chinese patients, we found that Japanese lung cancer patients exhibited small tumor size, low TNM staging, low ratio of squamous cell carcinoma and high ratio of small and large cell carcinomas, suggesting that more aggressiveness of lung cancer in China than Japan. In both countries, the ratio of male to female inpatients was 3: 2, compared to 2.21 of all China in 2010 [2] . This might be due to more exposure to occupational risk, smoking and mental burden for men. In contrast, a study have demonstrated that lung cancer incidence rate in women is increasing faster than that in men [3] . It was found that the average age of lung cancer patients was approximately 10 years younger in Chinese than Japanese patients. In China, we chose the hospitals of Liaoning province, where rapid economic development had also inevitably brought serious environmental pollution due to coal burning, waste gas discharge and vehicle emissions [12] . The average PM2.5 exposure concentration was higher in China than Japan, regardless of cooking + eating, heating or illumination [13] . In Japan, improved tumor screening system had been established for many decades, such as wide implementation of low- but not yet due to low economic condition in China, where many lung cancer patients are diagnosed firstly in advanced stage and with a larger tumor size. High smoking rate is seen in the northeastern of China and is very common in women due to the habits of Man ethnicity, especially in Jinzhou. Reportedly, the lung cancer risk associated with smoking was greater for Japanese than for Chinese women after controlling for age and socioeconomic index [14] . It was the same for the relative risk of friends' smoking for students [15] . The right lung cancers more frequently occurred than the left, which might be attributed to the involvement of their anatomical features in susceptibility to carcinogens because the right main bronchus is thick and short. It was also supported by a higher positive rate of EpsteinBarr virus infection in right lung cancer [16] .
In the present study, the shorter survival time of Chinese patients than Japanese ones might result from the difference in aggressiveness. Additionally, the standard protocol of Japanese Cancer Society for the dissection of lung cancer is strictly carried out in Japan, which also improves the survival of Japanese lung cancer patients. Tumor size was employed as a prognostic factor for the Japanese and Chinese patients with lung cancer regardless of univariate and multivariate analysis. Zhang et al. [17] found that tumor size significantly influenced cumulative survival time of non-small cell lung cancers after adjusting for lymph node examination and disease extension. The data from a Japanese investigator showed that non-Ad histology, elevated serum CEA at recurrence and no systemic chemotherapy were independent unfavorable post-recurrence prognostic factors for lung cancers [18] although prognostic factors of lung cancer also included female sex and 70 years of age or younger [19] . Jiang et al. [20] reported that Glasgow Prognostic Score (GPS) was more accurate than prognostic index in predicting prognosis for patients with advanced NSCLC, but GPS only can be used for preliminary assessment because of low predicting accuracy.
In China, the five hospitals of Liaoning Province were enrolled in the present study, among which DMU and JMU were localized near to the sea, while the other three in the provincial capital. In DMU and CMUS, the ratios of female patients and Ad were higher than other hospitals, while the patients from CMUT and CMU1 were younger than the others. The ratio of Sq from CMUT, CMU1 and JMU were higher, while the ratio of large and small cell carcinoma was higher in Takaoka and CMU1. The lymph node metastasis was most frequent in CMUS, but least in DMU. Tumor size was larger in JMU than DMU. Additionally, the economic level is higher in DMU than JMU, which determines the emphasis of health examination, and subsequently early finding, diagnosis and therapy at early clinicopathological staging. TNM staging was higher in CMUT than JMU. Although both DMU and JMU cities are coastal, where the residents have the high intake of industry-polluted seafood, the residents in JMU smoked the non-filter tobacco, which is closely linked to squamous cell carcinogenesis and male lung cancers. Sq grows slowly, displays large tumor size and male prone, which explains the clinicopathological characteristics of the patients from JMU. Most patients from JMU, especially younger and serious patients, might receive surgical treatment in CMU1 and CMUT, where lung cancer patients showed more aggressiveness than other hospitals, or have the patients' characteristics of source hospital. The surgotherapeutic levels of Takaoka and CMU1 are higher than the others, where small lung tumors could be diagnosed and dissected for the diagnosis, so that more cases of large and small cell carcinoma are large. CMUS Hospital received too many serious cases from Shenyang and Dalian, which might account for the more diagnosis of lymph node metastasis.
The female patients of lung cancer showed large tumor size, high ratio of Ad and advanced TNM staging. The younger patients of lung cancer displayed small tumor size, a high ratio of Ad, low TNM staging in Takaoka. Tseng et al demonstrated that the most represented histological type was Ad and the percentages of Ad were 40.2% and 80.4% respectively in males and females with known histology [21] . Fukui's cohort consisted of 1587 patients with Ad (77.0%) and 472 with Sq (23.0%). Female gender, no history of smoking, and small tumor size were distinct characteristics of Ad patients, and a higher age was a characteristic of Sq patients. The younger patients had a higher proportion of Ad, a lower proportion of large cell carcinoma, a higher proportion of stage-I disease and a lower proportion of stage-III disease [22] . A research had showed that NOx and polycyclic aromatic hydrocarbons in the air were risk factors for lung cancer. However, air pollution with nitrates and toxic agents formed from NOx such as nitrosamines might be more important for lung carcinogenesis than polycyclic aromatic hydrocarbons (PAHs) [23] . In animal model, intraperitoneal injection of NNK induced pulmonary Ad in A/J or FVB mice [24] , supporting the opinion that air pollution increases the risk of Ad. Furthermore, filter cigarettes has been considered as a cause of Ad and decrease in Sq because the smoke has a lower content of PAHs and low tar, which are thought to be associated with Sq [25] . Inoue et al. [26] found that the younger patients with lung cancer had higher 5-year overall survival rate and lung cancer-related survival rate than the old group, which can be explained by low TNM staging for the younger patients. The proportions of Ad were higher in the young than old groups in agreement with our results [26] .
Hong et al. [27] found that there were many risk factors for lung cancer, including tobacco use, environmental pollution, food, genetics, and chronic obstructive pulmonary disease. A meta-analysis of 12 case-control studies also suggested that cooking smoke and second hand smoke were the main risk factors for lung cancer in Chinese women compared with the smoking in male [28] . Females stay home longer time and cook more frequently, housing related exposure has much stronger influence on them than on males. Wang et al. [29] documented that the chrysotile textile workers appeared to have a higher risk of lung cancer than the mining workers at a relatively low exposure level with an interactive effect of asbestos exposure and smoking [30] . Although inhalation of cigarette smoke is a significant risk for lung cancer independent from pack-years [31] , Ito et al. [32] found that nicotine dependence, as indicated by the time to first cigarette, is associated with increased risk of lung cancer. Guo et al. [33] found that the increased risks of lung cancer incidence were associated with PM2.5 and ozone air pollution so that air pollution control would be effective for the prevention of lung cancer. Reportedly, the low television watching time, the intake of fruit and Vitamin D, and decreased coffee consumption might be beneficial to the prevention of lung cancer [34] [35] [36] [37] . Li et al. [38] found that men with excess body weight had significant decreased chromosome damage levels and lower risk of lung cancer than those with normal-weight. In combination with these findings, we should take advantage of protective factors and avoid the risk factors to prevent lung carcinogenesis, finally to realize the primary prevention of lung cancer.
In conclusion, we found more aggressiveness and shorter survival time of lung cancer in China than Japan. The prevention of lung cancer should be strengthened by establishing a systematic and effective screening strategy, especially for the young and female patients. Although we randomly selected these cases from China and Japan, the limitation of this study was a small number of Japanese lung cancer selected, which might result in analysis bias.
MATERIALS AND METHODS
Subjects
The epidemiological data presented in this article were obtained from the inpatient cases of lung cancer from The First Affiliated Hospital (CMU1, n=513), Shengjing Hospital (CMUS, n=1021), Tumor Hospital (CMUT, n=5378) of China Medical University, The First Affiliated Hospital of Dalian (DMU, n=2251) and Jinzhou (JMU, n=630) Medical University, Takaoka Kouseiren Hospital (Takaoka, n=162) of Japan between 2003 and 2013. A detailed personal data and clinical information were collected, including gender, age, site of disease, clinicopathological staging and histological subtyping. However, incomplete clinicopathological data made a smaller number of some parameters in this study. None of these cases received either chemotherapy or radiotherapy before surgery. The Ethical Committees of above-mentioned hospitals approved the research protocol.
Pathology
The staging for each lung cancer was evaluated according to the TNM system of the Union for International Cancer Control indicating the extent of tumor spread. All cases were confirmed by pathological examination, and so on. Pathological classification was followed by 2004 WHO primary bronchial lung cancer pathological classification criteria, including adenocarcinoma, squamous cell carcinoma, large and small cell carcinomas. SPSS 10. 0 software was employed to analyze all data. Fisher's exact possibility was performed to differentiate the rates and the Mann-Whitney U test to differentiate the means. Kaplan-Meier survival plots were generated and comparisons between the survival curves were made with the log-rank statistic. Cox's proportional hazards model was employed for multivariate analysis. P<0.05 was considered to represent a statistical difference.
Statistical analysis
